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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the oxidation of 
wiring and etching, and at the same time to reduce a 
leak current being wiring for holding an interlayer 
insulating film when the wiring is covered for forming the 
interlayer insulating film having a low dielectric constant, 
and at the same time a via hole or the like is formed on 
the interlayer insulating film. 
SOLUTION: In this manufacturing method of a 
semiconductor device where an interlayer insulating film 
25 is formed on a substrate 21 to be film-formed where 
wiring 23 is exposed, a silicon compound containing 
silicon(Si), oxygen(O), carbon(C), and hydrogen(H) is 
changed into plasma as a film-formed gas for reacting, 
and a block insulating film 24 containing the Si, O, C, and 
H is formed between the wiring 23 and interlayer 
insulating film 25. 
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1 

[W** i ] Ett^flTtU iri^»gSS±lciB 

^(si),si (o) , mm (o ^lu^tk^ (h) 
sjes-tirT* mceit&miBJiniftitfliomk:, Mies 

i, O, C, H*$ttSypy^ftftRS:»«t5^ 

r;u3*^io}%*&< tainted*— 

[t*^4] fltriasi, o, c, Httm^ny 
Ml^^iry7Xv{ki, sjtss-fr, iwisc, h 

p y * *6»R*»jS;-r 5 n £ £4#^ -f 

[fff3R*S5] iES i, O, C, HSrtttS^py 
^*6»«*flJ*-r5*ft^. *BIBffi»4r««brs i , C 
S BJ:/ iiMMtSC £ Srftfift £ -f 
1M3 Oflrn3&*— IC1B«©*«#S8««>»JB 

* J fris^^s (SiH 3 (CH 3 )) * iPtV-fris? 
V (SiH 2 (CH3) 2 ) , hy^f/^7V (SiH(CH 3 )3) X. 

t^T 1 h7^f^7^ (si(CH 3 ) 4 ) ^>5feftrnd»— 

[fi**l7] MlESi, C^tt^^Pix^^ 
JBS4r, S i x H y d:CxHy 
:/9X^flsLT'KJS£-ti:5££f£j: 0MtSCt5:» 

0] iW1BajR^«c!Ek:CH4*:«Jni'r*n . 
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fee 

[If *a l l ] mCttAHSIRtrfibMP-rs* l ^>«ffi 
l om@XI*StJlBB 2 ^il^MAIrWS^^ 

2C0«ffi£*>HIIHS:2 5mm»Tmri:S:»«it 
SI*** 9 XttWtf* 1 0 fcE*o¥»#«tt<D»ia* 

i (DMmxnmmm 2 ^aiic^M^^Mt^c^ . 

icj; DflMB^X-^flsSrfTV^ 2/tz (w/cm 2 ) EA± 
[MM 1 3 ] gfrlE^a v«r-fr«r*i- *><£&9o 

HMDS ( (CH 3 ) 3Si-0-Si(CH 3 ) 3 ) , OMC T S 
( (Si (CH 3 ) 2 ) 4) , TMCTS (SiH (CH 3 ) ) 4O4) 

IMMUTt? *>5 ^ i t»* 1 1 5»#fl 1 7>S 1 4 oft 

[it^iii6] Miesa^f*. « (cu) frb&zzt 
w [w*jr 1 7 j 1 7^ 1 6 <Dintii>>—<D*tm# 

[0001] 

[0 0 0 2] 

«#ffl^bilT^S. i£B§mm3. 5~3. 8 

COS i OFHWW$3. 0—3. lO^ILSS iO 

[0003] -;*f, E**t»i:B^r, ^^)7;k^ 
(Al) 3&^«$vffitt^(Si^« (Cu) BBIR^Sfo 
5<? Doo#>a 0 ffEtt±fcfifttt*«:*-r*ttttJR 
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[0 0 0 4 1 

[»W3^**LJ: 5i:-rs»Sl L^Lft^^, SiN 
:r% JinflMk0t£ It^XvcvDSia t>JI0j*L 

[0 0 0 5] ^n^Wl TJftco^IBgg* 

r«f^six/t<>o^*>t>, EttfeMurfifnt*** 

[0 0 0 6 J 

«>, w#*ie«*>«9!mu ***»«o«a*jfe^« 

D , mm (o) , (o Rxffcm (h) *r*tr> 
r, miBEIi^miBJimMflUK<onic:, TOESi, o, 

c, H^tt^n^tei^MnaM 
2um<D*mft^m<nmm*mz.&*) , toej&m^;* 

C x H y C7) 9 < t hffijXfc— t> <OT? 

SJES i, O, C, H^tt5^n^|6gig|r 
»«-T5lW«C «IEEit»lLr C x H y Sr«K^ 
t LTT^X^flsU SJS**. tfJfSC, HSr&^prS 

*K«(OjBiS*jSfejc« 5 , WES i, O, C, H«r#* 
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MX«6Eft*>«91tt. »*ii5E«^* 
«#S«oKilitjrtticfl(9. UtESi, CSr^ttSM 
^ci^^^i^^^r, ty^f;^?^ (SiH 3 (CH 3 )) , 

(SiH 2 (CH 3 ) 2 ) , H/^f^?^ (Si 
H(CH 3 )3> Mr h7^f;^7y (Si (013)4) <£>5*> 

m**cE«o*an*i*««>jia*ttfcfliD, toe 

Si, CmtSgj^P^^telM, SixHy^f 
20 ^ <b C x H y ^ ^^7Xv{h ITSS 

tth\z. S9E*l^«ffi^fSi^««^#i^«**r 
HMJ0U ^offiE»2 (20««(c«;^«»»:(7>/h*v^A 

iWE^b y^lft»«3tWt«»EM^n -/^IftlR 
L, »*q(9E«cr>*Wtt, 
itf »*«lJcE*o***iS«o»ia*afe^«D, «fE^ 

9 ^E*<o**ff Ktt^fiiss-ife^ s , mte&mxx 

«<7>3§WIS, l»*3(9Xtt»*«l OtcEttO^ig^^ 
«o«ift*8fek:« 9 , mEttAKS««r«MPrSflll«> 

Em l com^XteTOEIg 2 *>tt«M3tfE«;fc SrHWnrt-* 
d£tc£ 9*^/?X^fls*rtr^, TOE^ 1 <DW&h1ft 

£U 2E«*>3893li, W*JB9Xtt»**l 

o lcE*o*»flc|Sltt(DJBfi*ife^« 5 , TOES& l <nm 

TOE^X-rflsSrfr^, 2/* (w/cm 2 ) £A±com^ 
*«rEX»E«A^ J: 0 TOE«c^:JKS«{c^D-rS I £ £r 
«»*U H*5i3Eto«Stt, ft*Jl9 7!?Sl2 
^ti^-l:Ei(0*S#gt(Dfiig*Si:« , TOE 
'>p*t>3B§*:tt5f^»li, HMDS ( (CH 3 ) 3 
Si-0-Si(CH 3 ) 3 ) , OMCTS ( (Si (CH 3 ) 2 ) 4> , T 
40 MCTS (SiH (CH 3 ) ) 4O4) 5 ^>0H*-f tt^— "t? 

7!?si 3o{pr*ia>— fcE«oi|£«#ii«o*ij»*ttic« 

9, l»E*l!!#^^3Elc^Stt^*a^Ufcri:4:4» 
^^rL, |»3ftXRl 5E«^»«, »*JRi7!fS140 
Wn**— IcE^w*****©***'*^* 9 , TOES 

Wnd^«cE«»*»**««>«a**K:« 9 . TOEId 
iMlL ffi (Cu) 3&>bfifc*ni:«r4*«^ L, H*5i 7 
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[0 0 0 7 ] ^T(C, ±IB*^0J(D*^:icJ; 

(si) , ^ (o) , mm (o ^o**^ (h) mi 

&Jimfl&MJtff>MlcS i , O, C, H^ttS^nj/ 

[0008] (Si) , R3R (O) , ^3? 

.(C) RTffcm (H) Sr^tf^y a >fl£^» 

[ooo9] ^5t\ fiihivtr^r-rsJinibiKntt 

<§\ & ^«#inftHRt:9 lt*^ L t * t 

[ooio] S fete, JBBM6*JB«cT*ia«i^a«^* 
MP <5»** ±ff0JIMIMUI*>**r 

ot^n^^fefM^^f^^t^o r. <z> J; 5 \^-fti 
T»BEIft^o>r^-v«»4:*/h|5S{cLrT»ial»«> 

^ s i , c t?«6»j»*» < iri^Piy^ *&« 

[0 0 12] »*»<OfK^«W:, ¥fT¥«S<7> 

HTi/DH^ (Si-o-Si) <5ffr& 
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e 

Si (v'U^V) ^->n^fihv^^(7>^rUE(CO (K 
[0 0 13] SEC iOJ: 5l-^n^rtyg^^ft5 

[0 0 14] Ml:, 2/tc (W/cm 2 ) J^±om*^r 
[0015] 

^rHffi*#RSbtt^ibKW-t-S. 
(JllOSacSII) 11411 *^«<7>*JS(7>^(C 

^ 7X-7jsiigf i o i oM^t(iiir-l?5o 

[0016] :^7X7«iioift, ^x-r 
# ;* {c J: 9 tt^RSIE 2 1 ±\z7 u y ? temM&mMr 
6»B?r*>3ja»*Bl 0 1 Ai:, fiR«^«r«a-r*S* 
*©^0«JftJR*r*-t-SfaJBtjSf^flt«ail OlBi:^ 
b«^^rt^o jSBSSbioiah 0i4tc^-rj: 
5C Kfl£"Brifi*^--f wu«r«i, * i 
E«4«rabr*«»«6i:WK**urif^«. DMKE* 
4^tl:iift^< i fc#»»«6«>BI«>»a/*ai 

[0017] ^ >'< 1 

(mi com*) 2^r^^ {%2<owm 3 

fetl, ±.nn,M2lzm&%Cl 3. 5 6MHz^^JD^t 
t3 8 0 kHzO«^«t^ACiS8«g 

£nr^s e mfeco««7, 8*^±a5m@2^.o 5 r 

[0018] ±««!2«4*ilxr^<o»*A«rJMarir^ 

□ (»ap) t4S a ^OrtJR^^oKfflPttatRXf 
1 0 1 B i:ifif 9 a JlTl^o T^5^ 

i3(ittiHS2 10ft^|r*^ «^-&± 

«>*«»S*E2 1 &mm-t s t — ^ 1 2 »x.rt^ 0 

[0 0 19] fiScJSXfX^fBl 0 lBlCll -^1^^ 
/U5>^P**> (HMDS : (CH 3 )3Si-0-Si (CH 3 )3> , 
50 *?^> (CH 4 ) , f h7^f/^7y (Si(CH 3 )4> , 
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7K^ (H 2 ) > TA^^> (Ar) , ^y^A (He) , 

Rxfmm (n 2 > o«t«e«^K<tfe*trv^. ctifeco 

#ttK*9 b7^9 h#»«£il,fcE*9 a LTtfc 
b 7!>ig 9 h ^tCStli^ UaMllg 

lobMio p^se^tt, ia«9 a co^^{^ia^9 

So **5, _hfE#;*<7>? t>, ■N 2 ttE« s 9 art, #l*ffi 

-rsfc#>c7>xf;*T-&s 0 

[0020] 5fcJ*JRSS«i o l fcjcntf, 

» 3^*^«jejR (HMDS) CH^^ 

2, 3, 7, 8ifltr^5. C<7>^<£>, ^ 
7X-7CVDft(cJ:5Si, O, C, H^r^tP^n^^ 
Si, C, HSr&tp^u y^JfejRjBL C, H£: 

[0 0 2 1 ] J£ IT, ^^X^^a^jftfc It, 0y*.ii 

¥*T«£MO|gl&tfm2<7)m«2, 3M£ ^7X7 
£:£j5£~t~S¥-IS:> ECR (Electron Cyclotron Resonan 

ce) »|cj:^7^lr4«t*m 7y7t^bw 

tt*o«A«r«t*-rs««7, 8*»«Siir^5. fife 
2, 3 icffijjD try 7 ?r^t 5 ^ t ^r*^ So ^ 

[0022] ^^affl^ne^n ytt&mm 

(i) r/u^xoAR^x 

^/^^^v'^V (SiH 3 (CH 3 )) 
^f/Uy'^y (SiH 2 (CH3>2) 
h^f^v'7V (SiH(CH 3 ) 3 ) 
y- h7^W7> (Si (013)4) 

(ii) T/u^^^oj&j^X/;* 
^^rt^f^^^P^fy (HMDS : (CH 3 )3Si-0-Si 
(CH 3 ) 3 ) 

t^^W^Bf h^fn^-tf-v (OMCTS : 
[0 0 2 3 ] 
[ttl] 
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CH3 CH3 
I I 
CH3 — Si — 0 — Si — CHa 
I I 

0 0 

1 I 

CH3 — Si — 0 — Si — CH 3 
I I 
CH3 CH3 

[0024] 

10 V* is IS 9 is (SiH 2 (0CH 3 ) (CH 3 )) 

ittf-Ar* (SiH(0CH 3 )(CH 3 ) 2 ) 
hy^ V*isis9> (SiH(0CH 3 ) 3 ) 
7[>7> Y^isisJ^ (Si(0CH3) 4 ) 
7F7i^^7> (T EO S : Si(0C 2 H 5 )4> 

(iii) CxHy^bftSfiJK^ 
(CH 4 ) 

(C 2 H 4 ) 
(C 2 H 6 ) 

(iv) S i xHy frtbteZ&mjf* 
20 i/y y (Si H4) 

is is =7 > (S i 2 H 6 ) 

Hi X0<B2*:#«ILT, l^lo 

[0 0 2 5] 01 (a) 7?>M (d) , B2 (a) , 

(b) is, &&m<Dmi<DnM<Dmm\z&z*m#m9L 
RTf*<D&&*m&7F'tmmmx*tbz><> mi U) is, 

»#2 2WtT»*6»K, 2 3 ttMBBlfil (T«ffii») T-£> 
So C*tfe3&«*«JR**E2 lS:*fi8-rs. 
^ [0026] roj;3OTt, 01 (b) M^-f £ 0 

iZ s /7X-7CVDSICJ: Q«EM2 3±(C^n y?fe 

(HMDS) Sr«fi8 Osccnt-H 1 4ICgt^7X^ 
Moft^l^ClAl, ffi^&lTorrlcGMSrT 

So &^r, ±ffl«l§^tcjas»i3.56MH z 5 

TMS3MSf 3 8 0KHz^A 

2 0 0W^Wt5o cixlcj:^, ^^iMfvi^v-n 

T, Sfl!j5 0nmOSi, O, C, H^ttS^t 
40 gj5^&5Xn sx^*feSJg2 4lr^t5 0 H*fcJ:*L 
Ii, fifcJRSttrtiS i , O, c, H^ftS^lllj:, 
tfcR«*^3. ir*>t), y — ^^;^iMv/cmr 

1 0~ 10 A/cm 2 X~h^tz o ESC A (Electron 

Spectroscopy for Chemical Analysis) (CfciXli, *7* 

%&mm 2 4 (DMmZ Si:0:C=l:l:l-C 
footio ffiU ^T^T^/£^^Xn^W2 4 

[ 0 0 2 7 ] &{C, 01 ( c ) IZTF-fX 0 tC, £<%Qb 

tifc7 p 7x>cvDfe^j:^ {&ffimm%^'rzmmfo 

50 5 0 0 nm(7>^7L«^ y a ^£*JgttH*> b feSflMlfi 
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X7CVD fete ct 3 j&Jgl£$! 19 ig LT^I CO«JK^ h ft 
SJBWH6»J»«:«*i-«*afe. *T«JGI£ S i o 2 i^ 

[0 0 28] g^t, r y iX^^^^^^GDl^O^ 
JR) 38^«:S i OC^fjteiI^Mt5 0 «»JB2 9 

a*fti^»£\ 7^hi/^hg26^r^v'y^t5 

[0 0 2 9] mi (d) (^"f £ 7^- h 

2 6 a ^t5 tt M^X. CF4+CHF3»Oi*# 

tt^r^-voi^^^y (rie) ia^7t h^^hi 

2 6<7>PiP3i5 2 6 a $rii LTSPfllfe^je 2 5^:^^^^ 

x7u 5/^112 4 35s*a-rs. :^)^, ±tssw 

Jfe&Jgi2 50x^^^^U^n ^^*fe«JR2 

(DfzfrlZ, CF 4 +CHF 3 M^^CF 8 I^ 
[0 0 3 0] |2 (a) \Z.7jk-t£?\Z, Jlfflf&flk 

125 co^i vT^rizm^izifx bm&it&mttc f 

4+ C HF 3 ^^^ Sr^X-^fiS Ufc t> £>£r/B<^fc: 
Rfo&J Jr^^yT-zstf (RIE) 7* bUis 

X b<F>mo%2 6 a&U<Jini&flkJR2 5(7)^nf{5 2 5 a 

4a*r»flttS. £*Uc«fc!K t7^-;>2 7W^ 

nr^oj£«tc«E»2 3a**ffi-r* 0 iiE 

7^jf6iH2 40x 7 fy^|^LTiI»2 

3te3i^^»te£*r-r5 0 ^or, «bb*2 3j&^ 
y^v^^jctssjKssratfftirN. ft&, m&m<o 

[0 0 3 1 ] *V^, 7* h hJR2 6 *Rfc*Lifc 

12 (b) (C^-T^^IC, lfr*-^2 7rt(Ci»e 
K. mtLYtW&*^># >\, (TaN) ^^P7M)I^ 
* ^ ife tc J: 9 b fcSBJR £ frb ft -5 TiftJgl£®: 
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*atf. &^T\ LtT«K*2 3 t»«t 

Z£ 5{c^X^T^^=.r>Ad>bftS±«RBB«2 8«r^ 

[0 0 3 2 ] £*_hfcj; 19, SPfl*6)SlK2 sWt^d^ 
ft1KK2 4 0f7/^-;u2 7*r5abTT«5iaj»2 3£lg 

rco^K^^lfe^^fctixtf, ^yny (Si) , R 

* (O) , (C) RXfTkm (H) /fit^^tfv'U =» 

/0 T^gBB2 3 £/fffl&«kJft2 5<7>r^tCS i , O, C, H 
mtsyp ^feig2 4 MLtt^o 
[0033] v-y=r> (Si) , (O) , 

(C) RVfcm (H) gtft^tf^JaW^fcSrffl 
v\ ^b#J£/?H^T^ft^tf>T% y>?feWrig:Z 4 £ 
^J&-#-5£i*l^ TSBBa*2 3^K^-rs<7>«:BSjh-r-5 

i3TSi5ia^2 3K-rx'\z7* yti&wm?. 4 ^ *)&m 

^ [0 0 3 4 ] i^5T-, (SBIM«r«'-rdJini6IKJR2 
2 5*aLTT*Bia*S2 3_*t?«AU«l^^ T^IB^ 

2 3 t{&ffimm&jf-rz>mmfem!&2 5^p^n 5/ 

^*fe»Jg2 4«r#j»Ufc»-8\ ^aS35>fe*^4»^jHWII6 
»JB£2 5*5iUT«Abr^Tfc^n 5/^J6«JR2 4 tC 
«fcoTR&JL£*U T«iBl(l2 3*T?a*Lftlr\ ^*UC 
£9, T»ffi**2 3 0>J«£&KJt^5^£a*T#5. * 

S:BSJhLrJillM6»«2 5«:J»tfE«2 3, 28fflOl) 

Pflitei&jR2 5i£<*<Dmm.m&i&ffi'rzz:t&X'$z 0 

[0 0 3 5 ] «M6ftR2 5ft^Psr^M 

j^2 4(cr^ia^2 3^a»i-s trr*— yP2 7*»rt 

i-ntt, T«SB«2 3— co^^-^WSSrft/MJKcLrT 
^$ia^2 3 03iy^^j/S:a#J-*-sr ^36^# 5 e 
[0 0 3 6] jBratt^K^jRtt, Wrf¥-faW<D 

t^iSMI&^OR Fmfi£ 7 Sr^:ix^nT«P«ffi 3 At/±« 

ft*5. ±ETtt, a> (s i > , at* (o) . «* 
(O &tf*?!f (h) ffitsr^tp^y a^fk-fr*^ it 

HMD S ^r^i/^T i/^ ±IS L/iffe60 v- y ^ 

[0 0 3 7 ] ^7t, JblB^y ayft^ftWgttjtf^ 
(N 2 , Ar, He) , A3S#X. MCxHy^W 
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[oo3 8] <nmm<nmmtg> 
i&mmz i a&u^:/* ^^^^3 i b £# 0 t^s 

n 5/ ^j&£lJgi3 1 a kfrbti:* 2l^a ^^^^3 
£P0i^2 3 n ytmmigkZ 1 a CO 

[0 0 3 9] *-f\ 0 3 (a) (C^-TJ;5(C, T»*fe* 
J^2 2_b(c^ga^2 3 «:Mt5c fiE^r, 
VDtelCj; !3fli3BB*§l2 31C2I^d s>^*fe,»J8l3 1 
Mt5 6 BPfe, CH 4 £rjffi:ic5 OsccmT'il 4 M;^ 
t^7X7MgfOft>^lrt(:SAL, 5»Pfl« 
«ft6c £*lfcJ:lK «BB«2 3Sr«c«LT«ffl On 

3 1a SrJgfig-TS. 

[0 0 4 0] &l^T% ^^ri^^^/Uv ; v'n^rih^ (HM 
DS) drifts: 8 0 sccmT 1 ^ C < ^ -y 1 (c^CA b> 

13.56MHzOi;*5 0W^Ml, TSMMB3MJ3IR 
^:3 8 0 KH z <dMJj 2 0 ow^W6«> J; 

«fe««rBr*WIB«»br, BI^50nm^Si, o, 
C, H^ft5tei^b/^±7 f n 5>*lfe»JR3 1 

^*6*J»3 l hi, fcfcR«*&*3. 2T^D, y-^M 

^lMV/cmt'l 0~ 10 A/cm 2 -&T*&ofc 0 
i^D^)6iS3 1bOMiH^ftl:, Si ;0: 
C = 1 : 1 : 1 T-&ofc 0 

[00411 aioijic ^o^pjcom2 <omm<oi& 

«^J:titf, f l^ffi^tll^MD, c, H«r&* 
t^l^PS/^telf 31a^Si, O, C, HSr£* 

ts±^p ytt&mmz ib^^/^2i^n^ 
^feti3ia^i, ytmmmz 1 4r2Si:-r 

y-^TOffiloo. sx**6»«3 1 £r£tr« 

[0 0 4 2] £ fc, #0fB«l2 3 t*t51^B y?mm 
I3 1a <Of&Wktf*t U8S^t^^CH^fflt> 
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I'J^n y^*feg:JB3 1 a t LTC, H£r^ 
tt6t)0^t^i/^^, Si, C&^-fS t>co£ 

fc, ^Jtf-fri/yl/ (SiH 3 (CH 3 )) , f;^>7 > 
(SiH 2 (CH 3 ) 2 ) , Fy^f;^7y (SiH(CH 3 ) 3 ) , T 
h7^f;^>7> (Si(CH 3 ) 4 ) Sr^X^blT, SliS 
^ii:6wi:(cJ:i3^-rs^^36^#5o Six 
H y i C x H y C0g^^*y 7 Xv{h It, &J&£-tfr 

/<? [0043] rcoj:?^ _bfE£i^mM, mmmt&-f 
S3^i«d 04, H5», ^m<om3^ 

^ [0 0 4 4] P^;8^/cfW£^TcD£ 5l-LTf&S 
£ HMD S $rffil/^y7X7CVDSia 19 S i OCH 

H*>t>&s:/cz *,?mmm3 3^ P i^y 3^3 2 

^n^^lfeJRBt j&J^Xf;* (it*) : CH 4 (0,50, 100,2 
00, 400, 600 seem) + HMD S (50sccm) 
^5X-7ftftfl: : ^flE^=iTorr 
(13. 56MHz) PHF= 0 W 
«?0 (SSIft«* (380KHz) P LF= 150W 
gt«J0?»i&£ :4 0 0t 

£btc, ^D^sgg3 3(:iiH^Mo. 
0 2 3 8 c m 2 ^^"-rS7K^S^D— ^3 4 £r:/n ^/^^ 
i!3 33cEtc^M£-££e 

[o o 4 5 j 'JtW«**M«-r<5«*Wt, aiift'^T;* 

6 3 2 8*>Jf* ho^OHe-Ne if «:/Hl^ 

So y-^^I^t^f^, */!)3>»3 

[0 0 4 6 ] fcb»«*XtJ t B»f**:«l«b&»»«:H4 

«ttttjBlfl0B5K^*L/S:CH4^4t* (cc/min, seem) 
^r^*fo 0 4 fc^-Tcfc tt^m^(^CH 4 ^^^0s 
ccmco^^^^r 3 . 6, 6 0 0 sccmCO t # 6 ~Xr&> 

CH 4 ^SEfiOitiD^ ^ t)l^lM5o 
*tll«*ffiffi]4r^U, CH4^>^^c0sccraco^#/L^r 
5^ l. 6 5, 6 0 0 sccm<D t Z 2. 15T-fc5 0 
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[004 7) ^t, Lfc|*»*rB 5 

B5o*itt»ftBaE-e*ifcy-^*» (a/ 
cm 2 ) *»u a «t?*Lfc^o y ?t&m 

3\zf)>f}>z>mn (Mv/cm) ft**, a*4 

Oft^^iS*^* 3 4 (cli^tti^Dt^^ £ 

V/cmflO" 3 A/cm 2 ^TW^lt\ 
[0 0 4 8] (»4<&3Mfc<Z>#«) #JK$§W*tt, _br- 

IS, Cu (SI) ^JiniilHR^lctttH-S jr. toin 

[0 0 4 9] t^t^I^Plfli, 17 1:^31;, 

**feJft«3 6(CT^O^@ajg|3 5^fe^S«Cu 
(«) ^^m-r^o^^rPSLfCo 
*fe»JR3 6 0fi»JR*f*W:, #cO (*f*A) Oil D 

So 

(&f*A) 

J&J^;tf;* (it*) : C H 4 (200sccm) + HMD S (SOsccm) 
^7X-7f^tt : = 1 Torr 

BiJSaS«;& (13. 56MHz) PHF=100W 
i&m&njl (380KHz) P LF = 200W 
SSJOS&i&A : 3 7 5t 
: 1 0 0 n m 

fc*3, aS«fttt*(13.56MHz)tt±W««2 (Bl4# 
flR) ICOT^n^t)Or-^^ ^^)^m*(380KHz) PLF 

C^»-&(7?/Fffitt^f^ £ He, Ar, &U*N 2 

[0050] c(7> (&#a) r-^:^bfcit:^(c^{ts^ 

"t"o IS 8 13, SIMS (Secondary Ion Mass Spectr 
ometry) T-tf^JOSII&^-f ?9 7~?fo V > 4Httltt, ^ 

OT^So tit, ^n5/^ll3 6 

OjR^fclSStf 5C u (m) <Dm& (atoms/cc) 

#>{c. Si (v/y^y) £c 

^tr^Sc PB^:frW<a»*i&tt, ^co~^^7f->^ 
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[0 0 5 1 ] H8J: ^^^6^5^, ^£2* 20 — 80 
nmO^^ll ^gfi^3 5^b^n 5/^jte*JR3 6 
^Cu (A) Oimtt»£jl.feftfc^o £fc, 0 9 

^0. 0 2 2 6 7 cm 2 (D*iyn-^ (HI;^-£-f) 

w i&mfkWY*. (&#b) coiior^s e 

^c^^f^ (8Eft) : CH 4 (0, 100, 150, 200, 400sccra) 

+ HMD S (SOsccm) 

7*7 X-*ik$kW : #XEEJ3= lTorr 

SSJHtttt* (13. 56MHz) PHF=100W 

i&ffl&MZ) (380KHz) P LF = 200W 

mmnmt&m : 3 7 5t 

*a j»5 : l 0 0 n m 

^ B) T-f2, CH 4 0«f^i^«{^«^5o 

[0 0 5 2 ] tit, m 9 3&»b»3&>5 <fc 51-, I70J: 
5f-«ffi»3 5±[I^n s>*|6jftJR3 6^Mttt), 

g3 60l*[CCu (A) «UU5imx. 
[0 0 5 3] ^W^^«t6fc^{;, #K3§K#te, 

^EEON 2 #S^ c t 3 -C5 0 O^TM^UBT — — ;H, C 
u (A) ^^coSS^n ^ ^jffei&JK3 6<z>jg<Hci£lft-r 
S^^SrWISLfco ^oME8*tai 0lc^-T o Hi 
Ott, IS8£iUei^, SIMS (Secondary Ion Mass 
Spectrometry) X (D ^ ^ 9 7 Xtb & 0 

*5, 11 1 0 fC&^Ttt, £>fC, Si (v-y^ 

v) , &u*c (jR*) o-fc^^aftttiffBLTfc 
So H i o cD*tt!l<7>jKttri, r^n^^^-^^S (cts/ 
sec) S:^»S«T^ttOt'*5. 
[0 0 5 4] 110 T-ii, B 8 tCtfc:^, i^CC u 

*0 (A) flid^ctfctfcurt^^^Sturi^So r.ocu 

(A) {COt>T, ^SB^3 5 (§7# 

bs) ^^)Cu (A) ^7^-;HcJ; K>7v y ?t&mm3 

6^ffitScb5tt>^>r*IS^< , mU&3 5^Cu (A) 
^S I MS«(DO (KIR) <f*>\Z£*))B.1&X'*v* 

[0 0 5 5 ] ailli, ±CO (*f*B) T-^c^^ 

H^*r-5 o ott*4W7^-;Hfci^(7)y-^l 
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--/Effort), yt&MMZ 60jg*MCu 

[0 0 5 6 ] £c^r-, ^d^»3 6W(:C 
Jgl+ \Z £K * # L ft 1/ \»« ftJglT- fc £ r £ a*i&»T*> 
tt«U:^o s^*6»JR3 6a*»*ftJR-?*>5£^ 

[0 0 5 7 ] (X) _L«««2 £T«fl««3 (Bl4# 

Cixb (X) £ (Y) <7>^-rtt3&>— XttpEf#*WJ£ 
ft So C<o5J:5lcft5£, riMMf** 

(^)HMD S ^ CH 4 ^)^^i* tl^ ^)T% f&mZtl 

^M{ccH 3 fo^f ^S^*ttJS< ft5 e 

£ wt . /sjr £ titim& &i<o'p ft ^ ft bit- *> s ^ ^ 

5 n ^{cffiftbft^o 

[0 0 5 8] ±12 (X) fttf ( Y) 

£-r£&#o5*>, LT&oj; 5 ft& 

(x' ) 2 * t*«« 3 (hi4#rr) o« 

P*BPI£r2 5 mm^TCt^c 

(Y' ) ^x/Nf^X^S-fyf (ffiilOOrtc 
m 2 ) <Z>»<§\ ±Mi2ilMt5^, Xl^cT^m 
« 3 fcBUjD-r 2 0 OW^ilCfSo C*U*, * 

^✓N^^ifcffifflfcfc: t? 2/tc (W/cm 2 ) (= 2 0 0W/ 

(10 Orcein 2 ) ) £X±<Dm.j3&WMZtlZZ£&W: 

[0059] >y ?m&Lm<ommmico\,^T 
(x) <dx iizmm (±.wmm2 , t«s«*3) tc^p 

(&fl*c) 

^^^/^ (tfftfi) : CH 4 (200sccra)+HMD S (50 seem) 
T^X-^fcftf* : tf*!±Jj= lTorr 
M5J5lftaA (13. 56MHz) PHF=100W 

i&ffl&MJj (380KHz) PLF=100W, 150W, 200W. 300W 
StR^JP^taS ; 3 7 5t 
*8f JRff : 5 0 0 n m 
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ft£i, SJS?IK«*(13.56Mlz)tt±ffl«ffi2 (01 4# 
BS) IcBWDStlSt^r-*)^ {SM)^m*(380KHz) PLF 
i*T»«« 3 CM^ix5t)^t^5 6 
[0 0 6 0 ] rco (&f*c) <fc*>#a>.5<fc5lc, con 

Srtt, (SSIjS«*(380KHz)PLF«r«-fk;S^:T^-5.. £ 
{gJil^m*(380KHz)PLF^^:$ < Lt1>g(Z)Rl$^ 

if Kit L ft ir \ CCDC^te, R^MT«)Sl:t)Ht)& 
-*\ «o««**«ffi< ftbft^r irSrStac-TS. 
i0 f*, HMDS^Si (v^y^V) d^n^-frvjg-g- 
(Si-O-Si) tD^T?fiE^o (KIR) irte'&trp 

iT'^iftOMC T S OftfliC. TMCTS (xh^^^ 

[0 0 6 1 ] 
*0 [it 2 ] 

CH 3 CH 3 

I I 

H — Si — 0 — Si — H 

II. 

0 o 

1 I 

H — Si — 0 Si H 

I I 

CH 3 CH 3 

[0062] y ?mmm<n v -^sco^t 

30 ICSS^T, fiJ5ltt«*(380KHz) PLF*** < urtfll 

y-^mist^tbft^c^^^^ns. 

J6*Sr0 1 3 (c^-To 
[0 0 6 3] il 5M> <SjgR«;*(380KHz) 

PLF£*£ <-f HO»-?W*f*»K**<ft 

ft<, C^»Wo»B*JfcKLft^«Ho±IB*iao» 
[0 0 6 4] 

£li:<7>£5^ 

*««o«a*ife^*5if^r, ^yny (si) , mm 

(O) , (C) RTffcm (H) sr^yaw^ 
si, o, c, H^tts^p^teiMMir 
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[0 0 6 5 ] (Si) % g£3S? (O) , £*3f 

(o Rxffcm (h) ttfr^yawt^ta*^ 
«BB*tt-t-c^^o 5/ * mimic J: otts^nrir^so 

[0 0 6 6 ] {S««*Sr*i-5*?L«OJBIBife» 

[oo6 7] s<btc mmn&mmz.Tmimizmm-rz 

(Z>*V^|ft»J|JI«r*<»rt;LrBJ^n s>**fe»JB£ U ^ 
[0 0 6 8 ] HfC, ±|5->y ny^ifei: U^n^t 

So li:^^, 2/tt (W/cm 2 ) £X±<Dtti:1t[ 
[01] ^JfeO^«T?*>5*«t«:K«X 

[02] *igson <Diffi^nr^5*i*gt r 

[13] *^KOf2^^I^lirfc5^#giS 
[14] *«WO*3«>K*«>»1B-Cfc6^i3-x^«6« 
[05] *^PJOS3^SOflT^5^n^lfe| 
[06] *»M^«3 0*Jfc(0»tt-CfcS^ci^^|ft» 

[07] 7£$>m<nm4 oii^ir^^/n ytmm 
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[0 8] *»WoJB4 0*lfco««^fc-5J*«iB:*«>^ 

[0 9] 4c«RO«4(DXlk0^tt^«>«fiKJRd[«^«3 

[010] &&m<Dm4<DmM<z>i&mx3bz>T~-/i''& 

/0 [011] 4 OS5ttO««t-*)5 7^« 

[012] *&m<o?g4<DnM<D&mxhz7B 
mm<r>&ffinmATjmtfm<oft&&^-ty7 7x*>& 0 

[013] *&9i<D%S4<DnM<OJ&t&X3bZ7* ytfe 

[014] *««oni^ir^5*»#8fo»ji 

XlhZ>. 

20 m^<omm 



1 




2 




3 




4 




5 




6 




7 


RF1I 


8 


AC1I 


9 a 


E* 


J<7 9 b 


~ 9 h #H£i£ 



1 0 a — l 0 p HH¥ft 

1 1 a — 1 1 g jffifiPg^MS: 

1 2 fc— # 

2 1 

2 2 TttfelM 

2 3 $3BE& (T»E») 

24,31,33 s^jJfeJftJR 

2 5 ^ra*fei^m 

2 6 :7* h Isis* hi 
#0 2 7 fc'T * — 

2 s ±^5ia^ 

3 1a, 3 3a »J:/c2 j/^jifeSJK 
3 1b, 3 3b ±^n s/**6»JB 
3 2 > y 3 yg(S 

3 4 — ~f 

1 0 1 A J5£Jg$& 

1 0 1 B jS;JR#;*tJW&S5 

3 5 $ftga&; 

3 6 7*y?*&mm 
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[Hi] im2\ 




[me] 



[87] 





353 
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(13) 
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[mil] 



[Hi 2] 



t0<> 

10* 

10 -»o 
10-1* 




ScHtf* : CH4( 0,100,1 S0,200.400accmKHMDS <50soan) 
7?Xv<t&tt : tfxfffc-lTorr 

Pmf-IOOW 

PLF«200W 

*SB«-375t: («R»35±(csUi) 



-3 -2 
«JU*& (MVtan) 



3 - 



2 - 




100 



fiat** : OU (200sccm)+ HMDS(5Dsccm) 
*5X^<b*# : fiXE* - 1 Torr 
Phf-IOOW 



JL 



2.20 

i 

2.10 

i 

2.00 
1.90 
1.80 
1.70 



150 



200 
Plf(W) 



1.60 



250 



300 
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[114] 
101 




HMDS OU g(Oto)4 Hz Ar He Nz 
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(72)3§^# pj*: S- 

*^«5^EHS 3 - 11-28 *c*J isWtt 

(72)&m% /Mr m-^ 

3f£MiB*£EHffl 3-11-28 

(72)3§PJ1# 

jfL7zmmK=m 3-11-28 ^/^jk* 
(72)^e^# bsh] 

JCm£I$*£EHH 3 - 11-28 **TJ 

(72)^pj# wsr mm 

JWK«*K*ffi2--13-29 «*£tt*i» 

(72)5§0J^ 

m^S*£E2£ffi 2-13-29 «^tfc** 



(72)»w# mm ftjt 

F^— -M#^) 5F033 HH08 HH11 HH32 JJ01 JJ08 
JJil JJ32 KK11 MM05 MM13 
NN06 NN07 PP15 QQ00 QQ09 
QQ13 QQ37 QQ92 QQ94 RR04 
RR21 RR29 SS03 SS04 SSI 5 
TT04 W01 WW07 XX18 XX20 
XX24 

5F045 AA08 AB32 AC01 AC07 AC08 
AC15 AC16 AC17 BB16 CB05 
DP03 EH01 EH11 EH14 EH17 
HAL 3 

5F058 BA20 BB05 BC02 BC04 BD01 
BD04 BD06 BF07 BF22 BF26 
BJ02 



